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(i) 
^t$T or TABi,B$ 
Pagt 
T«bl« It Soat carboxylie agroch«ale«it and 
thair hazardou* tffacta 7 
Tabia lit Saparationa achiavad on plataa coatad 
with caXelua aulphata In dlatlXIad 
watar 26 
Tabia Z2Xi Saparationa aehiavad on pXataa coatad 
with caiciiuB auiphata in organic 
aoivanta 27 
Tabia IVt Saparationa aehiavad on piataa coatad 
with calciua auiphata containing othar 
matariaXa in diatiilad watar 29 
Tabia Vt Saparationa aehiavad on piataa coatad 
with aiiiea gai G (12 g) containing 
p-OAB (i mi of iOK) in diatiilad 
watar 32 
(ii) 
This ^itttrtation d«terib«« th« ••p«r«tion of toM 
fant eh«iiiicalt containing earlioxyl groups plant growth 
rogulatora (bontolOt clnnaBle» gallic, ^-naphthalono-
acotlc» p^naphthoxyacotlc and ln<3ol««3-acotlc acids), 
htrbicidot (trlchloroaeotlc acid) and fyngieidoa (phonoxy-
acotic acid) from ono anothor and from aovoral othor 
organic aclda on coatlnga of caldua aulphato and ealcluai 
aulphata containing p-dlaitthylaalnobonxald«hyd«, fly aah» 
silica gol G otc* in simplo solvont systaais. 
(ill) 
GENERAL INTRODUCTXON 
$tv«r«l eh«»ieal» (1) ar* b^lng ut«d as f«7tllix«r«» 
plant growth rasuiatoxa* 4aioUaiita» inaaetieidaa, traatfi-
cidaa* fuAQlcidaa, aradanticidaat naaaticldaa» aailuaei-
cldaa ate* in the f « m of granulaat duata> powdara and 
apraya In oxdox to inexaaaa tha production of agricultural 
faraa. Tha Food and Agricultura Organisation of tha 
Unitad Nationa (2) foraaaaa that by tha yaar 2000 A,0« 
ovar all food auppliaa will hava to ba axpandad by 160 par 
cant for Africa» 240 par cant for Latin Aaarica and 200 
par cant for Eaat Aaia, maraly to provida a ainiaua ada» 
quata diat for thair paoplaa. Thua thara ia a dira naad 
to axpand our agricultural productivity and to incraaaa 
tha plant growth and protaction. In India, tha uaa of 
inaacticidaa on tha cotton crop haa incraaaad tha yiald 
by 40*50 p9t cant. Tha rica crop thraatanad by tha brown 
plant happar laanaca ia aavad by tha uaa of paatieidaa. 
Ona of aur najar cfp$, whaat ia ganarally plaguad by 
waaia lika Ph^aria i|ft|£ and A¥fl^ ^udavicina. Xta yiald 
ia inciraaaad by #0 par cant by tha uaa of waadicidaa, Tha 
uaa of fuKfieidaa to kill fungal diaaaaa» appla acab haa 
braugiit tha praap^rity to tha appla grawara in Hiaachal 
Pradaah* Thua far* chaaieala aceupy an iapartant placa 
a«ang tha agricultural inputa* Apart froa that aavaral 
chaaieala knawn aa organaehlarina paatiaidaa (l)» a.g. 
ehlardana» p»p*-di«hlafadiphaiiyltti«hlttaathaiia (DOT), 
dlaldrin, aldrin •ie.f erganephotpherut int«etieidtt» ••g. 
diaiinon, f«nitzothleii> foxaothion* mlathion, paxathioii 
ate.I carbaMtaa, a.g. baygon* caxbaryl, iianab» thlra« 
atc.t carbexyJl coiipounda» a.g« banzoie aeid» gallic aeld» 
2,4-dlchiorophanoxyacatie acid, lndolt-3~aettie acid, tri-
ehloroacatie acid* 0-naphthaXanaacatic acid ate.t dlnitro-
phanola* a.g. dinoeap» 4»6*dlnltro-^*cratol (ONOC) ate*! 
thiocyanataa* a.g. lathana 384» thanita atc.t nitrogan 
hatarecyclica> a.g« baviatin and aifflazina ate. and organo-
laataillca, a.g. pllctran, phenyl marcury acatata ate. wara 
alao uaad for thia purpoaa. 
Litaratura aurvay ahowa (3) that araanic waa uaad to 
kill inaacta in about 70 A.O. Tha ara of organic paati-
cidaa bagan around 1940. At praaant (4»5) abova 1000 fttrm 
chaaieala ara uaad. Moat of tha agroehamicala ara toxic, 
paraiatant, «atabalic ati«ulant, irritant, autaganic and 
carcinaganic eauaing huaan haalth hasarda. Soaa carboxy-
lic agrachaaiaala (l,6,7,t) and thair haxardeua affacta 
ara auMaarisad in Tabla I. Tharafora uaa af ehaaicala for 
plant grawth and pratactien ia a prafit aecalaratad poiaon-
ing of tha anvironaant. 
Tha widaapraad (9) uaa of thaaa chaaiaala haa polluted 
water, aail, flora and fauna* They find their way to 
huaana through direct contact either occupationally or by 
•ptayint hiMtnt i^ t»p«i«i.y •r •ecld»iitaliy. Drift «ft«r 
tptaying can eoiita«inat« gardana» plant niirttrlta» watar 
and 0t)i#r araaa* R«aid««a aay* inadvartantly !»• ane^on* 
taratf in faotf* vaQatabiaa* aaat and watax. Tharafora* 
thara ia a grawing intaraat in davalaping naw »athoda tei 
aaparatiant datactian and aatination 9t agraehaMicala. 
Tha trand in analytical nathadalagy for carboxylie agro-
chanieala during tha paat thraa yaara ia ahown in Fig. 1. 
Attongat varioua aathoda auch aa column (0C)» gaa 
liquid (GLC)» high'Parformanca liquid (HPLC)f liquid (LC)f 
P»p9T (PC) and thin-layar (TLC) chroiaatography> biological 
(BX)» conductonatry (CD), alaetrophoraaia (EL), aaaa 
apactroaatry (MS)> potantianatry (PT)t radioehaaical (RA), 
apaetrophetanatry (SP), voluMatry (VT) and darivativa for-
Mitian» aMxiMiM niMriaar •! papara hava baan publiahad en 
HPLC and QIC* An attaApt haa baan «ada to utilita tandam 
«aaa apactiaKatric/Maaa apactrosatric (MS/xi6) mathod to 
identify niniita tracaa of paaticida mitabolitaa and iwpuri-
tiaa« AiittMtfd aaapla praparatian and tha uaa of capillary 
atiC and NPIiC hava baan raportad. $9m advancaa hava baan 
M d a on apacific dataction laathad for HPLC and tha uaa of 
couplod MPLC/MS» aa caaaarcial aquipsant ia baaaMing avail-
able. The once pro«iaing teehniquea of 6LC/infrarad (IR) 
















BI CC CD EL GLC HPLC Ic MS PC ' PT RA SP TLC VT 
T«chnlqu«s u««d 
Fig. li Tr^nd In analytical m«thodology in Carboxyllc 
A9roch«mical» during th» paat thr>« years. 
wid* aec^ptanct in ptttieid* analysis• Sephlttlcatad 
ultra aantltiva and rapid inatniiiantal aathoda hava ba«R 
widaly usad in davaloping countriaa. Raaaareh papara 
publiahad ahow that alapla and inaxpanaiva iftathoda> a.g. 
0C» PCt PT, SP, TLC and VT hava baan uaad in third world 
and ralativaly mora papara hava baan publiahad on SP and 
TLC. Banzoic acid (10*14) ia aaparatad froa naat and food 
on ailiea gal GF2t)4» calluloaa ^2(xf2^* P^^y^^^* "^^ ^ 
ailica gal G coatad plataa in aolvant ayatama such aa 
C^H^4 - CCi4 - CHCI3 - HCOOH - AcOH (50i40i20t8t2), C^H^ -
EtCAc - AcOH (85tlOt5), C^Hj^j " ^ *^ ^^ *^ ^ ®"** ^ 6^6 * ^^^^ 
- ACOH (10t7t3). Cbamically bondad C^^ thin-layars (15) 
wora usad for the separation of gallic and indole»3-acetic 
aeida from plant extracts. Silica gel G and cellulose 
coated plates were used for the separation of gallic acid 
(16) froa a nuayaer of organic compounds in MeOH - CHCl^ 
(9tl) and C^H^ - iMe^CO (9il). Cinnamic acid (17) ia 
aaparatad from legumes on silica gel G coated platea in 
QICI3 • AcOH • H2O (4s111) and aolvant aystem iao»PrOH » 
IW^OH - H2O (lOtltl) ia used for the separation of indole-
3»acetic acid (li) from plant extracts on calluloaa coated 
plates. ThereforOf an attempt ia made to test the separa-
tion potential of inexpenaive and easily available mater-
ials such aa calcium carbonate» calcium aulphate» fly aah 
etc. for eazbexylic agrechemieals in simple solvent sys-
ttai* Th* anaXytieal ••thodology us«d and r««ult« obtalntd 
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THIN-iAYER CHROmTCXSRAPHIC,STUDIES 
OF 
3 0 ORGANIC ACXOS ON CALCIUli SULPHATE 
IM 
Thifi-lay«r ehx^iiategrapiiy li a Vtrtatil* tachniqua 
far tha aaparation 9f organic aeidia. Savaral naw coating 
BMtariala (1,2) hava baan diaeovarad and taatad for aapa-
ration. Tha oldar lutariai* ailiea gal-coatad gXaaa 
plataa davalopad in aixad aolvant ayataaa hava widaly 
baan uaad for tha aaparation of aaino acida» bansoic acidt 
aubatitutad banzoic acida and aorbie acid from fruita» 
bavaragaa* citric acid cyda intaraadiataa and lactic acid» 
aatara of p-hydroxybanzoic acid» phoaphoric acid ate. 
Xon-axchanga thin-layar chronatography haa baan uaad for 
tha aaparation of tryptophan from an aodnoacylaaa^N-
acatyltryptophan raaction oiixtura (X}« Moat phanyXthio~ 
hydantoin (PTH) and aathylthiohydantoin (MTH) amino acid 
darivativaa could alao ba aaparatad from ona anothar by 
thia mathod, Thin-layara of ailiea gal (3) containing 
ailvar oxida hava baan uaad for tha aaparation of aubati-
tutad banzoic* phthalict malaic and fumaric acida. Thin-
layara of ailiea gal ^2^ cantaining calluloaa ^^(xf25A 
(4) hava baan uaad f9X tha aaparation fo food praaar-
vativaa. In our praviaua publicationa (S-8) it haa baan 
ahewn that papara impragnatad with calcium carbonata/ 
calcium aulphata hava a graat aaparatian potantial for 
organic acida* Tharafora* now an attampt haa baan mada 
14 
to t o t tli« ••paration p«t«ntl«l. of ealeiuM tulphat*/ 
caleiuA titlfihata contalniiio i>-4iiaathylaiiilaobaiizald«)iy4a 
(p*OAB)t aathyX oranga» starchy aetivatadi charcoal* cal-
citn carbonatOt fly ath> aillea gol Q otc. coatod glass 
platos. Ths results obtalntd ars dtscribtil in this 
chaptor. 
x% 
App»ratut and AhttTiaXm 
A Stahl apparatut with a univtrtal applicator 
(adjuatabla thicknaat of tho appliad iayora froai 0-2*0 an) 
(flMdo in India)t giaas platoa (20x4 em), glaaa jars 
(25x5 ca) and autoamtie tanporatura controXltd alaetrie 
ovan (TaapOf India) wara uaad. 
Aetivatad charcoal and acatona (E. Marckt India)» 
anmoniua vanadata (Riadalt Gaxmany)» banxana (Haachatt, 
India)» broaophanol blua and calcium aulphata dihydrata 
(S.M, ChaBicala» India)* carbon tatrachlorida» Silica gal 
Q and 1,4-dioxana (Glaxo Laboratoriaat India)* p^OAB (BOH, 
India)« atarch (NCL» India) of analytical grada and fly 
aah 100-200 laaah (Tharmal Powar Station^ tCaaiBN;>ur» U.P., 
India) wara uaad. 
Fly aah waa driad at 100 ± 5^ in an alaetrie ovan 
bafora \f9* Tha ji»riii«ipal ingradianta (9*10) of fly aah 
ara ailita* alimina and iron axidaa. Liaa and carbon 
ara praaant in ainar propartiana* Tha actual eaapaaition 
af tha fly aah dapanda an tha variaty of coal uaad and 
dagraa of burning. 
A^aaua or athanalic aolutiona (OtlN) of tha taat 
H 
Mat«rl«It wtr« ut«d* In cat* it was not pottlbla to 
prtpara O.IN tolutiont a taturattd tolutlon waa uatd. 
Prtparatien af Plataa 
A alurry of ealclua aulphato (I) obtalnod by Mixing 
caXciiuB aulphato (30 g) with diatilXod watar (DW) (70 al), 
waa appliod on tho giaaa plataa with tho holp of tho 
applicator ao that tho thicknoaa of ealciua aulphato 
alurry would bo 0*75 am, Tho platoa woro firat allowod 
to dry at rooa toaporaturo and than in a toaporaturo con~ 
trollod oloctric ovon at 110 ± 5^ for 1 hr* Tho platoa 
of ailica gal Q (XX) woro alao proparod by tho aaao pro-
coduro uaing tho alurry of ailica gol G aado by mixing 
48 g of it with 100 al of OW, 
Tho proeoduro doacribod abovo waa alao uaod to aaka 
platoa of tho following eoatinga. 
Coating XXXt CaXciua auXphato (30 g) 4 activatod 
charcoaX (0.3 g) -f sm (70 aX). 
Coating IVt CaXciua auXphato (30 g) 4 activatod 
CharcoaX (0.6 g) 4 Our (70 aX). 
Coating Vt CaXcim auXphato (30 g) 4 activatad 
charcoal (X.» g) 4 Off (70 aX). 
Coating VIt CaXciua auXphata (30 g) 4 caXeiua carbo-














Calcliua aulphato (30 g 
easbenato (O.I g) •!• DM 
Calelvw aalphato (30 g 
eaxbonato (0.6 g) 4- OW 
CaXclua aulphato (30 g 
of IQK) 4 OW (70 a l ) . 
CaXclua aulphato (30 g 
-¥ m (70 ax). 
CaXclua aulphato (30 g 
* OW (70 aX). 
CaXclua aulphato (30 g 
•t- m (70 aX). 
CaXclua aulphato (15 g 
(X5 g) 4 DW (70 aX). 
CaXclua aulphato (30 g 
(0.3 g) -^  DW (70 al). 
CaXclua aulphato (30 g 
(X.9 g) 4 OW (70 aX). 
CaXclua aulphato (30 g 
(3.0 g) 4 OW (70 al). 
Calciua aulphato (30 g 
(4.S g) • OK (70 aX). 
CaXclua aulphato (30 g 





4 p«DAB (X aX 
4 fXy aah (0*3 g) 
4^  fXy aah (0.6 g) 
4 fXy aah (X.5 g) 
4 alllca goX Q 
4 alllca goX G 
4 alllca gal G 
4^  alllca gol Q 
4 alllca gol G 









coating XXVI t 
Coating XXVIIt 
Coating XXVIIIt 
Coating XXIX t 
Coating XXX t 
Caleiua aulphato (30 g) -i- atarch (1.5 g) 
Calciiui aulphato (30 g) -f atarch (3.0 g) 
4 DW (70 oa). 
Silica gol G (12 g) -¥ activatod charcoal 
(0.5 g) •«• IM (25 mX). 
Silica gol Q (12 g) 4 ammoniua vanadato 
(0.5 g) 4 DW (25 al). 
Silica gol G (12 g) 4 broaophonol bluo 
(0.5 g) 4 OW (25 ml). 
Silica gol G (12 g) 4 calciua nitrato 
(3.0 g) 4 OW (25 al). 
Silica gol Q (12 g) 4 coppor aulphato 
(1 al of O.IM) 4 DW (25 al). 
Silica gol G (12 g) 4 croaol rod (0.5 g) 
4 OW (25 al). 
Silica gol G (12 g) 4 p-4)AB (1 al of 
10)<) 4 DN (25 al). 
Silica gol G (12 g) 4 fly aah (0.5 g) 
4 DW (25 al). 
Silica gol G (12 g) 4 roaorcinol (1 al 
of 10»<) 4 DW (25 al). 
Silica gol G (12 g) 4 thyaol bluo (0.5 g) 
4 DW (25 al). 
if 
In all eattt slurry was aada at aantionad abevt 
wnewpt p<-@AB and r«a«reiiiei. la thaaa eaaaa first tht 
•iurry was nada and than athanaiie aoiutien of p-DA0 or 
raaereinoi was addad to it* Aftar a thorough nixing tho 
aiurry to obtainad was eoatod on tha piatat. 
Spotting of Taat Solution 
Taat solution was spottod on tha plata with tha halp 
of a fina capillary. Tho platas wara kopt at room toapo-
raturo (30 ± 2^) for 15 min for tho roiMval of solvant and 
than dovolopod in a solvant systom* For tailing» tho 
front liiait (Rl) and tho roar liiait (RT) waro oMasurod 
whilo for othor acids R^ valuas wort takan as usual* 
Oistanco travallod by substanco (ca) 
f Oistanco travallod by solvant front (10 en) 
Tfft So^ut^onf #nd ^hfi? Pflf^t^ofl 
Tho acida on tho platas wara dataetad by tha roportod 
procoduro siHMarisad balowi 
(1) Alanino» (2) arginina HCl and (3) 1-aspartie acids 
waro dotoctod by l)C aquoous ninhydrin solutioni (4) acotic 
(ft) adipiCf (6) ascorbic* (7) barbituric* (9) bantoic* 
(9) cinnaaic* (10) citratonicp (11) citric* (12) foraic* 
(13) fuaaric* (14) gallic» (1ft) hippuric* ( U ) indolo-3-
«cotic» (17) ailic» (It) atloiCf (If) #-Mphthalonaacotic» 
20 
(20) ^-naphthoxyacttie, (21) nie«tinlc, (22) oxalic, (23) 
oxal«acfUc« (24) phtnaxyaeatic, (25) qiiinic, (26) aali-
eyllc, (27) aiilpha«ie» (2t) tartarie* (29) ixana-aeanitlc 
and (30) trichloraacatle aclda wara datactad by l}i atha-
nolie alkalina bz-onephanal blua aolutlan. 
2i 
R E S U L T S 
Various ttpaxatient of tho ocldt undor ttudy on 
difforont coatingt oro potoiblot toiM of tho« aro tuiMM-
ritod bolow. R^ vaXuot aro givon in paronthotoa that 
fellow tho nuad»or of tho acld» aarkod In tho oxporlaontal 
aoctlon. 
Coating I 
9(0), 19(0} and 20(0} from 1(1.0}, 4(1.0}, 5(0.8}, 
6(1.0}, 7(1.0}, 8(1.0}, 10(1.0}, 11(1.0}, 12(1.0}, 13 
(0.85}, 14(1.0}, 15(0.85}, 17(1.0}, 18(1.0}, 21(1.0}, 
22(1.0), 23(1.0), 24(1.0), 25(1.0), 27(1.0), 28(1.0), 
29(1.0) and 30(1.0). 
Coating II 
2(0.6} froB 3(0.15), 4(0-1), 5(0-2.5), 6(0-2), 7 
(0-1.5), 8(0-2), 9(0.1), 10(0-2), ll(0-3.5), 12(0-1), 
13(0-3.3), 15(0-0.7), 16(0-2), 17(0-1), 18(0-1), 19(0-0.5), 
20(0), 21(0-1.5), 22(0-4.5), 23(0-2.5), 24(0-4), 25(0-0.5), 
26(0-1), 27(0-1), 28(0-1), 29(0-1} and 30(0-1). 
Coating III 
2(1.0), 3(1.0), 6(1.0), 27(1.0), 28(0.9) and 30(0.9) 
from 7(0-6), 8(0-6), 16(0-5), 19(0} and 20(0-2.5). 
22 
Coating IV 
23(1.0>, 27(1.0) an4 30(0.t} froa 7(0^3), t(0-3), 
9(0-2), 10(0-3), 15(0-2), 16(0-5), 19(0-1), 20(0-1), 23 
(0-3) and 26(0-3.5). 
Coating V 
3(0.7), 22(1.0) and 27(1.0) fro« 7(0-2), 8(0-3), 9 
(0), 10(0-2.5), 11(0-3.5), 13(0-3), 14(0-2,5), 15(0-1), 
16(0), 18(0-3), 19(0), 20(0), 21(0-3), 23(0-1), 24(0-3), 
26(0-2) and 29(0-2.5). 
coating VI 
1(1.0) and 2(1.0) froa 3(0), 4(0), 7(0-2), 9(0-2), 
10(0-2), 12(0), 15(0-3), 16(0-4), 18(0-2), 19(0), 20(0-2), 
21(0-4), 22(0-4), 23(0), 24(0-3), 25(0-5), 26(0-5), 29 
(0-4) and 30(0-2). 
Coating IX 
9(0), 19(0) and 20(0) froa 1(1.0), 2(0.9), 3(1.0), 
4(1.0), 5(1.0), 6(1.0), 7(1.0), 8(1.0), 10(1.0), 11(1.0), 
12(1.0), 13(0.8), 14(1.0), 15(1.0), 17(1.0), 18(1.0), 21 
(1.0), 22(1.0), 23(1.0), 24(0.65), 25(1.0), 27(1.0), 28 
(1.0), 29(1.0) and 30(1.0). 
Coating X 
16(0-5) and 24(0.7) f»Ml 6(1.0), 10(1.0), 11(1.0), 
29 
14(1.0), 1»(1.0), 17(1.0), It(l.O), 22(1.0), 25(1.0), 
27(1.0), 28(1.0), 29(1.0) and 30(1.0). 
Co>Uftq XIII 
1(0.85), 2(0.4) and 3(0.7) froa 4(0), 5(0-2), 6(0-1), 
7(0), 8(0-0.5), 9(0), 10(0), 11(0), 12(0), 13(0), 15(0), 
16(0), 17(0), 18(0), 19(0), 20(0), 21(0), 22(0), 23(0), 
24(0), 25(0), 27(0), 28(0), 29(0) and 30(0). 
Coating XIV 
9(0) and 19(0) from 1(1.0), 2(1.0), 3(1.0), 5(0.9), 
6(1.0), 7(1.0). 8(0.8), 10(1.0), 11(1.0), 13(0.9), 15(0.8), 
17(0.8), 18(5-10), 21(6-10), 22(1.0), 23(1.0), 25(1.0), 
27(1.0), 28(1.0), 29(1.0) and 30(1.0). 
Coating XVIII 
19(0) froa 6(1.0), 11(1.0) and 21(1.0). 
Coating XXI 
1(0.85) fro» 4(0-1), 5(0-1), 6(0-1.5), 7(0-1), 8(0-1), 
9(0-0.5), lO(O-l), 11(0-1.5), 12(0-1), 13(0-3), 15(0-1), 
16(0-2), 17(0-1), 18(0-1), 19(0), 20(0-0.5), 21(0), 22(0), 
23(0), 24(0-0.5), 26(0-1), 27(0-1), 28(0-1), 29(0-1) and 
30(0-1). 
1(0.9) and 2(0.5) froa 4(0-1.5), 6(0-1.5), 19(0), 
M 
21(0-2), 22(0-1)• 25(0-1) «nd 26(0-2). 
^itihii XXIV 
1(0.7) and 2(0.6) froa 4(0-1), 6(0-1), 19(0), 21(0-2), 
22(0-1), 25(0-1) and 26(0-2). 
coating XXV 
1(0.8) and 2(0.45) from 4(0-1), 5(0-1.5), 6(0-1,5), 
7(0), 8(0-1), 9(0-1.5), 10(0-1), 11(0-1.5), 12(0-0.5), 
13(0-2), 15(0), 16(0-1.5), 17(0-1), 18(0-1.5), 19(0), 
20(0), 21(0-1), 22(0-2), 23(0-1.5), 24(0-2), 25(0-1.5), 
26(0-2.5), 27(0-2), 28(0-2), 29(0-2.5) and 30(0-2). 
Coating XXVI 
1(0.8), 2(0.4) froa 4(0-1), 6(0-1), 19(0), 21(0-1), 
22(0-1) and 25(0-0.5). 
Coating XXVII 
1(0.85), 2(0.4) and 3(1.0) from 4(0-1), 5(0-1.5), 
6(0-2), 7(0), 8(0-1), 9(0-0.8), 10(0-0.8), 11(0-1.5), 
12(0-0.7), 13(0-2), 15(0), 16(0-1.5), 17(0-1), 18(0-1), 
19(0-0.4), 20(0-0.5), 21(0-1), 22(0-1), 23(0-1), 24(0-1), 




1(1 .0} and 2(0 .8} tfm 4 ( 0 } , %(0), 6 ( 0 } , 7 (0 } , 8 ( 0 } , 
9 ( 0 ) , 10(0) , Xi (0) , 12(0) , 13(0) , 1S(0) , 16(0) , 17(0) , 18 
( 0 ) , 19(0) , 20(0) , 21(0) , 22(0) , 23(0) , 24(0) , 25(0) , 26 
( 0 ) , 28(0) , 29(0) and 30(0) . 
Coating XXIX 
1(1.0) and 2(0.69) fxom 4(0-1), 5(0-1), 6(0), 7(0), 
8(0-1), 9(0-1), 10(0-1), 11(0-1), 12(0-1), 13(0.25), 15(0), 
16(0-1), 17(0-1), 18(0-1), 19(0-1), 20(0), 21(0-1), 22 
(0-2), 23(0-1.5), 24(0-1), 25(0-1), 26(0-1), 27(0-2), 
28(0-2), 29(0-1) and 30(0-1). 
Coating XXX 
1(0.9} and 2(0.55) from 4(0-1), 6(0-1), 14(0-1.5) 
and 21(0-1.5). 
Soparationa aehiovtd aro roeordod in Tabloa II, III, 
IV and V. 
u 
Tabi* l i t S«p«xationt Achieved on Plattt Coattd with 
Calcium Sul|>li«t# in Distili<td Wat«r 
Si. 






Adipic(0.9)f aianino(i.O}y ascorbic 
(i.O), baxbiturie(6*10), citraconic 
(1.0), citric(1.0}, fiiiHric(0.85). 
hippuric(l.O), iialic(1.0)» «aloic 
(l.O), nicotinic(1.0), oxalic(1.0), 
oxaloacotie(1.0)» aulphanic(l.O), 
tartaric(1.0) and trana-aconitic 
(1.0) acida. 
Adipic(l.O), aianino(l.O), atcorbic 
(1.0)» barbituric(1.0)» citraconic 
(1.0), citric(1.0), foritic(l.O), 
fuMaric(0.85)» gallic(1.0), hippuric 
(1.0)» mlic(l.O), aaloicd.O), 
nicotinic(1.0), oxalic(l.O), oxalo-
acotie(l.O), quinic(l.O), aulphaoiic 
(1.0), tartaric(1.0), trana-aconitie 
(1.0) and trichlereacotic(l.O) acida. 
Adipicd.O), alanino(l.O), arfinino 
HC1(0.9), atcorbic(1.0), barbituric 
(0.9), citraconic(1.0), eitric(l.O), 
9allie(0.t), hippuric(0.8), naloic 
(1.0), nicotinic(0.8), oxalic(l.O), 
oxaloacotic(l.O), qttinic(9.9), aul-
phaaie(l.O), tartaric(1.0), trana-
aconitic(l.O) and trichloroacotic 
(1.0) acidi* 
27 
TabJL* IZIt S«pax«tient Aehitv«d on Pl«t«a C»«t*d with 
Calciua SuXphat* in Organic Solvantt 
91, 





Alanint(0}, arginina HC1(0} Banzana 
aacorbic(0), l-aapaztie(0)» 
barbituric(0)t citraconic(0)f 
citric(0)» foraic(0)> fuaia* 
ric(O), gallic(0}» hippuric 
(0), indeia--3-acatic(0-5}» 
malic(0), aalaic(0)» nico-
tinic (0>f oxalic(0), oxalo-
acatic(0)» quinic(0)« aul* 
phaaieCO), tartaric(0)« and 
trana-aconitic(0) acida• 
Acatic(O), adipicCO), aacor^ Banzana 
bic(0}» citric(0)» foraic 
(0)» fuaaricCO), gallic(0), 
hippuric(0}» sulic(0)> 





Acatic(0)» adipic(0)» ala- Banzana 




Tabit nil eentinii«d 
n 
sx. 




rie(0)» gallic(0)» hippurie 
(0)» indol«-3*ac«tic(O), 
Mtlic(0}» flMl«ic(0)« nico-
tinic (0}» oxalic(0}» oxalo-
acetic (0)> quinic(O), tar-





















TaHit XVt S«lNmti«iit Achi«v«4 •!! Pl«t*t Co«t«i with 
CaleiuB Suiphatt Containing ethtr MatariaXa 
in Diatiliad w«t«r 
















































T«l»l« IVt continued 
S i . Acid S«pajr«t«d tT9m Mat«ri«lt coit«tf 
0-Naphthoxy* 











Adipic(0.9), aacorbic Calcium 
(0.9), barbituric(0.8), aulphata 
banzeic(0.8), citraco<- (30 g) 
nic(0.9), citric(0.7), + 
fuBaric(0.8), hippuric p-CAB 
(0«8), Mlie(0.7), (1 Ml of 







Aacorbic(0.7), Mlic(l.O), Calciua 
«alaic(1.0), aulphamic aulphata 
(1.0), oxalic (1.0) and •»- X)C 
quinic(0.9) acida. fly aah 
continuad 
T«lil« IVt ««Atliiii«4 
)1 
SI. 























TitMt Vt $«iMS»tiOA« Acfoi«v«4 •n PX«t«« Co«t«4 with 
Sil ica 991 a (12 q) Containiiif p«OAB (1 ml 
of IQK) in Dit t i l l fd Wtttz 
Si . 
No, Aei^ $op«rat«4 fro« 
i . Ai«nin«(0.85} 
2. Arginint HCi 
(0.6) 
Ac«tie(0), «dlpic(0)» «teoxbie(0), 
i-«tp«rtic(i.O), benzoic(0), 
cinnaaic(0)» citraconic(0)» citric 
(0), fo3raiic(0)» fuaaric(0)» hippu-> 
ric(0}» in4ol«»3-acatic(0)t naXic 
(0)t nial«ic(0), p-naphthalantaeatic 
(0}» ^>naphthoxyae«tic(0), nicoti* 
nic(0}, oxalic(0), oxaloacotic(O), 
phonoxyaeotic(0), quinic(0}, sali-
cylic (0)t tulphanic(0)f tartaric(0) 
and trana-aconitic(O) acida. 








acotic(O), quinic(0)t salicylic(0)» 
aiilplianic(O), tartaric (0)t trana* 




Tabl« Vs eontinutd 








nicotinic(0), oxalic(0), oxaleaca^ 
tic(O), phonoxyacatic(0), quinic 
(0)» salicylic (0), aulphaeiic(0)» 
tartaric(0)y trana*aconitic(0) 
and trichloroacatic(O) acids. 
Otganle leitU cr* fi«tur*J.ly oeeuxrlng aattrialt that 
•xltt in diff«r«fit parts of tha plants and aniaaia. Seaa 
of tha organic aeida (11) ara uaad aa harbieidaa and plant 
growth ragulatora and thay drain into watar ganarally 
during nonaoon pariod. Soaa acida (11) ara toxic/suta* 
ganic/carcinoganic to huaan bainga* animala aa wall aa 
aquatic organiana. Tharaforot thara ia a growing intaraat 
in tha davalopmant of naw and inaxpanaiva aathoda of ana* 
lyaia of organic acida. 
It aaama that ailica gal G has a vary high adsorption 
capacity for acida. Therafora* most of tha acida aithar 
hava vary low R^ valuaa or thay tail. Activatad charcoal 
and fly aah ahow tha aaaa bahaviour. Fly aah ia an inax~ 
panaiva and aaaily availabla aatarial. Papara (9»10) 
daacribing ita utility for tha purification of watar hava 
baan publishad. Calcium aulphata ia a good coating 
aatarial for tha aaparation of organic acida bacauaa aoat 
of tha acida aeva in tha for* of aingla apott thraa acida* 
ra«ain at tha point of application and only two acida, 
1-aapartic and salicylic* tail (coating I). Tha aaparation 
potantial of ealciuia aulphata can ba furthar anhancad by 
nixing it with othar aatarials such as activatad charcoal, 
ealciuM carbanata, fly aaH and p-iiAi (aaating ZZI-XX). 
9$ 
$%wm impttrttAt ttj^axationt aehitvt^ art 41teiit«««l btl«w* 
Rtsuitt r«eord[«d in TabXtt II, III> ZV and V indieatt 
that plant growth zagulatota (natorally eeeurrlnf inhlbi-
tara) banxaic and einna»ic acida ara aaparatad froa alanlna* 
barbiturict citriet fu«arie» gallic» hippuric* indola-3-
aeatic and trana-aconitic acida ate. on calciiui aulphata 
coating in banxanai plant growth ragulatora (auxina) 
p-naphthalanaacatic and ^^naphthoxyaeatic acida ara aapara-
tad from alanina* aacorbic* banzoict citric» ftmaric* 
gallic» hippuric* aulphantic acida ate. on calciun aulphata 
containing p-DAB coating in DW and indola-3-acatic acid 
ia aaparatad froa aacorbic, nialaic> aulp.handCt oxalic acida 
on calciua aulphata containing fly aah coating in DWt 
fungicida phanoxyacatlc and harbicida trichloroacatic acida 
ara aaparatad froa cinnaaic* ^-naphthalanaacatic» p*naph-> 
thoxyacatic acida on ealciua aulphata containing p-DAB 
coating in DWf aainoacida» arginina HCl* alanina and 1-aapar-
tie acida ara aaparatad froa banseic* cinnaaic» citric* 
fu«aric» indala-9*aaatie» ^-naphthalanaacatic* 9->naphthaxy-
•tatitt phanoxyaeatie« aalicylic, oxalic acida ate, an 
ailiea gal a containing p-OAB coating in diatillad water. 
Thaaa raaulta auggeat the paaaibla uaa of the above 
ceatinga in aeparatien and identlfieation ef aeveral orga-
nic aeide* 
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